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: _ INTR obucnog

The qhestion of the effectivenese'of psychotherapy hgs been exam—
ined” in many studies. Several,authefs héve'attemptedﬂto synthesize.
the results of these studies quantitatively (Smxth and Glass, 1577;
Smith et al., 1980) through the use of meta-ana1y51s (Glass. 1976)—
Based on the results of 375 studies, Smith and Glass (1977, p.754)

claﬁmed "that ""the javerage client receiving psychotherapy was better

" off than 75% of the untreated controls.” Smith et al. (1980) claimed

. tJLt individuals recexvxng psychotherapy in any form were better of f

than 80%‘@£\the-individua1§ in untreated control groups after analyz-

/ing an additional 100 studies (475 studies total).

e

These conclusions. soon drew sharp criticism. " Several ‘authors
(for example Eysenck, 1978) ojecte& ‘to the quality of the studies
heing synthesized, pa;tieulhrly the natdre of the eontrol groups. The
meta-analysis methods.used hy Smith et al. (1980) have also.beeh cri-

‘ticized. Landman and Dawes (1982) have pointed out that Smith- and

" Glass (1977) treated 833 measures of effeet size.from the 375 studies

as independent.data points for purposes of computing overall average
effect. sizes and in order to regress effect sizes on study charac-
teristics. - To correct this'prehlem. Landman and Dawes (1982) 9oﬁputed
an average effect size.for each study from a sample of.the original

studies. They found that the original conclmsions were not substan-

. tially chanéed— by this procedure. In their discussion, Landman and

Dawes (1982) pointed out, however, that 26% of the studies that they

sampled . "failed to report one or more sets of results in a form ena-
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;biéng'calculation of an index df effect size;"- The aunthors implied
that . the letters “NS" were ofteﬁ subst;tuted in stafistical tables in
place of sufficient information for thg calculation of effect sizes.
A; 'they mention, Greenwald (1975) has‘noted two related sources Of
bias i-~the failure of investightors to report nonsignificant results'
and the 'faiLure of journals to publi;h them." Using sipuIQZion
'mefhods, Lane and Dunlap (1978) have‘shown that editoriélldécisiOns to
‘suppress publicgtion of nongignificant results méy iead to large exag-

gerations of effect sizes 'in meta—analyses.

Hedges (1982) has raised.several additional methodolégical,issue§
that lead us to question the conclusions of Smith et al. (1980). 'Thé
possibility that a variety of non—homogeneous measur?s, fhat are not
linearly equatablé (like apples and oranges) ha;e'beenllumped together
concerns us'pértiiularly. Hedges (1982) prpposes-a“tést of homogenei-
ty' of effect sizes. Hedges and Olkin (1983, in press) have developed
methods for partitioning effect sizes into homogeeous groups. .And,
Hedges (1983, in ﬁress) has developed a method for testing the homo-
geneity of effectlsizes between'agd wi;hiﬂ gréups (as in the analysis

of variance)..

One further methodological'objectioﬁ to the Smith et a1.  (1980)
'conclnsions must belrais?d. Cronbach (1982), among other;, has point-
ed gﬁt the need to exsamine the,repre;entativeness. of # sample with
regard to the population that oze hopes to‘generﬁlize tb in evaluating'
the effects of a treatment. As pointed out by .Hedges (1982), the

. Ky
Glass (1976) meta—analysis procedure ignores issues of inference about




Reassessment of Psychotherapy - . ' ST PAGE 3
popul ation treatment effects cbmple;ely. While Smith et al. (1980)
- " make wide ranging inferences aboﬁt_fﬁe geﬁeral (population)-effeéts of

/

psychotherépy from the results (samplé). they have failed to utilize
sound statistical inference and probability sampling procedures that
_make'Valid statistical inference bossible.‘ Practically 'speaking, we

must ask whether or not these 475 studies are-representafive of all of -

psyghotherapy.

N o To address tﬁe above:igsues, we selected ’20 :pubiished studies
cited 'in  Smith et al. (1980) f;oml two ‘treatmenf: domains,

: qlient—cenferéd therapy and transactional analysi;. The overxlap of

£hese “studies with Fhose,ca;alogued by the'ﬁatiqnal Library of.Mediﬁ

cine was examined. We ¢ompﬁted an average effect size forveachldf the

-'20_ studies and-westimatedv fhe .populatian‘ effectA size by yoth the
;eghods of Glass (1976) and Hedges (1982).. The homdgeneity of‘ effect

sizes was .tested and rgjected,‘ Following the overall test we parti;
tioﬁed'the studies into iomgenéou;: gfoﬁps.' Study Ichgracteristics

within the subgroups were examined., The issue of bias due to editori-
. al decisions to publish only >significant, résults was éxamined in -
‘ Appendix B. Maximum likelikood techniques for truncated data (Cohen,

1950) were applied to estimate the popul#tion effect of psychotherapy

in a worst possible ‘case, aﬁsuming all studies with significhnt

results were selected due to their statistical significance. We

estidﬁted, at worst, that e@itoziai decisions could have igflated the

results by as much as 60%.
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METHOD'S N \\

Studies concerning th effects of client—centerea therapy or

[
|

.

-

transactionai analysis were selécted from the Smith et al (1980;\\\
bibliography‘for coding. The selection was bascd on the. presence of
 keywords- (such as - "client-centered,” "nondirective,”’ or
."traﬁsactional”) in the titles indiéafing one of these %ricntatioas.
We also selected studies if the iniestigator is known to bévof one of
the above orientations., The National Library of Medicine- data base
(MEDLINE) was segfched for tﬂé yeﬁrs 1966 through 1977 to establish
the thoroﬁghnegs of our covetrage of tHe literature. Due to éd;t and

time limitations we did not include dissertations or unpublishéd

papers in our analyses.

The selected studies were located in universii&' libraries. - Ve

then coded study qharactéristics on an abreviated version of the Smith
et al (1980)_c6ding form, Thos: char#cteristics reported as bredic—
tive of psychochrapy effe;t .site were retgined on the form. Any
information needed for'éffect size’comput#tion was also  coded. The
: aﬁrgviated form, appears as Appendix A. 

- -

A further modification of coding procedures was necessary due to
the relatively small number of studies in our samble. The categories
in the coding form of Appendix A were often not used or accounted for

voo few studies. We therefore attempted to combine similar categories

' '

and to reduce the numbei of study characteristics coded. " Control

~

mTreatment' _waS"ieduced to two categories - 'no treatment’ or ‘'any

’

LS

Ric D, ]

s : ’ s
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other form of treatment’. The ’solicitation of clients was reduced

-

. from .5  categories to two - 1) presentation in response to advertise-

ment, or autonomous presentation, or solicited by experimentor and 2)
? ’ . u

committed or referred.” Ve 'did not classify the outcome measures for
" the studies, because we wished to generalize our analysis to all stu-
dies -employing either client-centered therapy or t;ansactiohal

. analysis, and to all outcome measures typicélly employed with these

1 3,

’ . Ed . ) . . ..\ .
types pf studies. In all, eight characteristics were coded, with two

- to five categories each. Tgblé 1 shpows this modified cbding séhgme.

In mdst cases fﬁe effect sizes are computed -according ‘to the.,
methods given i; Glass et a1.  (1981). This usually iﬂ;olves the
conversion of indepenaent or p#ired t stacistics to effect sizé esti-
‘mdtes. When more than one effoct was repofted in a study we cpmpﬁted
the average t statistic in order to avoid the ’prbblem  of
non—independence. In ;bme instances prdportions (i.e. proportioxm .

. Y-

\\\?improved" following therapy) or nonmparametric statistiés':wege ‘con-

* 3
“

N : o . :
verted to effect size estimates by referring to a normal probability

»¢~~'tabb<:"

\

.

The effect sizes were assumed to have the statistical prope}ties

of a standardized mean difference, g;, where,

gy = —————- ‘
‘ 5 . . .

In this equation, Yg‘and Tg are the experimental. and control group

means on the outcome variable, or variable-combination, of a study and

S; is the pooled standard deviation, i.e.,

) "7' )
O

ERIC o

1
s : ° .
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Hedges (1980) has noted, h0weve£.> that the true effect Qize, 5,

-

estimated by g; is a noncentral t—variate. The unbiased estimate of &

’ L.
is 84 where

-

L}
8; = g3 x c(my)

The value, 'mi' is the sum of experimental ‘and control group sizes,

' minus_{two; for study 'i’. The correction, 'c(mi)' is approximated to

-

a maximuom error of 0.007 at ﬁi = 2 (Hedges, 1981) by the equation:

-

3

-

- o c(my) =1 - ———e
. 4mi-—1

Unbiased effect sizes, g;. were thus calculated for all' studies from

‘the initial effect size estimates. N

.

Hedges (1982) procedures were then used to test the ﬁyfothe§is
ltﬁat all .of the studies shared a commdn/effect size. This pr?cedure
is Based on a generai one-way ANOVA ¢§mparison of effect sizes within
and between grOups,dﬂ studies. The FORTRAN program shown in Appeﬁdix
C- was u§ed to perform theveffect size ANbVA according to the computa-
tional -equations givdn’ in Hedges (1982). The variance, o, of an

\

effect size, &, is estimated for each ef fect size with the equation,

\
o

. 2 . '
E c o
52 My N B4
6°{8y;) = T % TR C

v

where 'ij’, corresﬁonds to the i’th study ?n the j'th category. The

reliability, p, of the outcome measure is set to 1 for all effect
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sizes, Other critical values calculated in the analysis of variance
’ s ) g I .
are g , the weighted estimate of the common effect size for a1l stu-

‘ dies, gﬁd g:j. the weighted estimate of the commonfeifectjsize for all.

_stuqies withinla givén category, ‘j’. The final vaf;es calculated by
the ANOVA program in Appendix C are HT! the sum of squared 'deviatjons
of effect ;izes from the wqighted'common-effect size; HW‘ the witﬁin.
“gfoups sum of squared deviations of effect sizes from their veigﬁted
group effgct Si;e; #nd‘HB, the between groups sum of squares. Hry, ﬁw
and Hé are di;tributéd as Chi Sduare.statiﬁiics with m; p-1, and mxp -

K degrees of freedom respectively. 'M’ equals thé number of effect

sizes, 18, and 'p’' equals the number of categories into which studies

[
-

are growped,

A cluster analysis was also performed to divide the studies into

-homogenous groups, with a c¢ommon effect size for each group. This
‘ ’ . .

analysis converts the effect sizes into standard normal deviates and

compares the difference between two. given.normal deviates, U,

i and Uj

to a critical differgnce'corresponding to a given prbbability level
for éb;erving a differenc; as large or larger. The FORTRAN program
used for this analysis is shown in Appendix D. The ‘program iﬁplements
the procedures outlined by Hedges and Olkin (1983, in press). A vari—
ance—stabiliziné transfofmation. hy, is first 'calculated for cach

effect size according to the equation,
‘ "1 ! ~
hy = sifh " (g,;/2V2)

When experimental and control groups have unequal sizes, 2//2 is

replaced by L
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V(2 x (i + N /Ng)2) /(Ng/NG)

i

The variance stabilized transformations are then transformed to stan—

dard normal variates with the equation,

where 'n’ is the square mean root of the sample sizes of k-t studies;.
k = 18, and t = the number of studies with ‘outlying’ sample sizes,
. o

i.e., greater than 100 in this case. The Ui are assumed to be normal- -

ly distributed around the mean, h, where

The value, n; is the average sample size for study 'i’' - (NE +'N§)/2.

Both disjoint and overlapping cluste; analysis was performed. In
disjoint clustering, the difference between Adjacent U,’s is compared
to'significa;t gap sjzes between standard normal order statistics for
a fsample of size 18 and a significhnce level p. Disjoint élustering
compares tﬁe differenée between the highesf and lowest Ui of a speci-
fied cluster to critical values for Bonferroni multiplq comparisons of
the range of standard normal'Qariates for significance level, p. The
critical values were obtained from T;bles 1 and 2 of Hedges and Olkin
(1983, in press), and linear interpolation was pe¥formed when the
exact sampls sizes were not given., Significance ievols wore initially

set at 0.05, and increasbd to 0.2,

i
o
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. RESULTS
N
\
\

The Smith, et ai. 6(1980) bib;ibgraphy yielded sixteeﬁ published
studies émploying client-centered.therapy and three fublished studies
employing tranéqctional analysis. One additional study th;t“ deviated
somewhat from the client—centgred protocol but which us;d
client?centered outcome measures was also retained <tor coding. The
MEDLINE search yielded 299 citations of articles on the above types of
fherapy. Some of these appeared to be phpets on therabeutic technique
or refiews rather than experimental ‘inves;igations of treatment
effects. Of the 299 articles located by MEDLINE, only 2 were also
cited by Smith et al. (1980). Nine had authors also cited by Smith,
et al., but different titles. Teg of the articles obtained from the
Smitg et al (19805 biéﬁiography have authors who were not located

through MEDLINE.

The number‘of studies in each category of the coded study charac-
teristics dis shown in Table 1. These numbers are enclosed in
parentheses. A Thus, fifteen of Ehe.studies used no treatment .as ‘the
'type of comparison freatment'-;nd three studies gave the compa?iéon
group some other type of therapy (usually behavioural). The allegi-
ance of the experimentor was consi&ered 'favorable’ to the
cxperimental treatment in fourteen of the studies, and *anfavorable’
or 'indifferent' in four. The other study characteristics in Table 1
can be similarily interprétod. In general, a large proportion of stu-
dies centered on acadomic or character problems and were located in

academic sottings. The estimatjon methods usually were based on

Q ‘ : -1.1
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Table 1: Coded characteristics of studies, categories, category codes, fréquencies.

TYPE OF THERAPY . ) TYPE_OF COMPARI3ONM TREATMENT
1 = Transactional analysis (3) ° . 1 = No treatment (15)

2 = Client-centered (15) 2 = Other treatmént (3)
ALLEG IANCE OF INVESTIGATOR SOLICITATION OF_SUBJECTS
= Favorableﬁ‘14) | R 1= Aﬁtonomous or
2 = Indifferent or Advertisement or
Unfavorable (4) Solicited by experimentor (12)
N 2 = committed or referred (5)
.. N \ . .
DIAGNOSIS | | . " 'TYPE OF TREATMENY CENIER
1 = Academic difficulties (4) 1= School (7)
2 '= Character disorder (5) 2 = Detention institution (2).
3 = Neurotic (3) : - 3 = Private outpatient (2)
4 = Psychotic (5) 4 = Inpatient (5)
5 = Normal (1) 5 = College mental health (2)
ESTIMATION_METHODS : ~ SOURCE_OF MEANS
1 = T-values (9) \ ' 1= Unndjhsted post—test (8)
2 = Mean~dif ference/S.D. (4) 2 = Covariance-adjusted. (1)
3 = Chi Square (3) ' . 3 = Res1dua1 gains (2)
4 = Nonparametrics (1) 4 =/'Pre-post differences (4)

5 = Other (1) ' .5 = Other (3)
Table 2:}Studies and their characteristics, listed in order of effect size.

Authors and _Date Exg'. " Comp, Alleg, Solicit Digg, Locat, 'E.,Meth. S,Means

Lazarus, 1966

Ashby, et al, 1957

Alper & Kranzler, 1970
Jesness, 1975

Andrews, 1971

Rogers, et al, 1967
Roth, et al, 1967
Carkhuff ¢ Truax, 1965
Truax ¢ Wittmer, 1971

10 Seeman, et al, 1964

11 Varble € Landfield, 1969
12 Truax, et al, 1966

13 Truwax, 1970

14 Truax ¢ Tourney, 1971

15 Coche ¢ Douglas, 1977

16 Dorfman, 1958

17 Sheldon e Landsman, 1950
18 Beckstraud, 1973

O O~ W N E;

[ Y T I R e = = 3 S T T o)
N R L R R L
NN NN RDNDNODNDNDF NP
T N N Ih‘Nldk‘NliF‘H
HRE RN ANBENWND LIV WW
Hbeb‘b)H-&-h&hh‘&-&14-hldbéb)U|w
NHEMHAUORHEHHEHRERRBWRHRDNDFHEDOW
&ha&cauum(»b;&-thhaH-hbahhHtn

o~
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t—statistics or were &irecfly calculated trom the mean differences and
pooled standard deviations Echfding'to the equation given earlier for

effect sizes. Means were most often based on unadjusted post—test

measures.

A

Other charactaristics of the studies :were not - coded, but are

noteworthy. Of the 20 articles coded, 95% are from journals and 5% -

; } [ - _
appear as books. Cases handled by counseling psychologists as opposed

. e

.to clinical psychologiscts and psychiatrists™ appear to be over—

repre;ented. Twenty percent involve juvenile délinqugncy problems and
' 20% academic _problems. Forty percent of the Sfudies use ;ubjects
qander age 18 and an_additional 25%,use_college aée. persons. Seventy
percent used objecfive tests.

¥

Table 2 shows the coded characteristics of the stﬁdies,_individu-

ally. Studies with negative effect sizes are listed first, while

studies with high, positive effect sizes are listed last. With this

" order in mind, it is possible to see that_unfkvorable experimentor

bias, a diagnosis of a neurosis, the use of comparison treatments and
* <

location in a detention institution tend’ to be associated wi;h each

other and to lead to negative, or lower effect 'sizes: At the other

¢

end of . the continunum, the fwo studies with the highest effect sizes

are unique in that they are both concerned with academic difficulties

and are located in a regular school setting. For these two studies,

- as well as all other studies with positive effect sizes, the investi-

-

gitor's bias was favorable to the experimental treatment.

13
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‘Table 3: Samﬁle sizes, biased and unbiased effect sizes, the effect size variance, the
variance—stabilizing transformation, and the standard nocrmal variate transformation.

=

No. Anthors and Date . EE _ EQ 51' si Ggisil TRANS S.N.V.
1 Lazarus, 1966 . 25 25 -.470 -.463 .082° -.164° -3.33
' 2 Ashby, et al, 1957 23 23 -.185 -.i8  .087 -.064 -2.35
3 Alper ¢ Kranzler, 1970 9 9. -.018 -.017 .222 -.006 ‘-1.78
4 Jesness, 1975 ) 427- 482 -.045  .045 .004 0.016 -1.56
5 . Andrews, 1971 A 23 23 % .110 ° .108 , .087 .0.038 ~1.34
. 6 Rogers, et al, 1967 .24 24 .156 - .154  .084 0.054 -1.18
T Rothe, et al, 1967 52 52 .365 .362 .039_. 0.128 -0.45
8 Carkhuff ¢ Truax, 1965 . 70 74 .440 .438 *.028 0.155 ~ -0.19
9 Truax e Wittmer, 1971 16 16 464 453 ' .128 0.1600 =0.14 .
10 Seeman, et al, 1964 8 8 .515 .489 . .258 0.173 =0.01
11 Varble & Landfield, 1969 36 35  .530 .524 .,058 - 0.185 0:11
12 - -Truax, et al, 1966 30 30 .630 .622  .070  .0.220 0.45
13 Truax, 1970 16 16 .652 .636. .132 0,225  0.50
14  Truax e Tourney, 1971 30 20 771 .759° .089 0.263 0.88 .
15 Coche e Douglas, 1977 . 25 29 - .806 .795 .080  0.280 = .1.05
16 Dorfman, 1958 : 17 17 .837 .818 ,128  0.289 1.13
17 °/ Sheldon ¢ Landsman, 1950 9 . 10 1.265 1.232 .253 - . 0.428 2.50

18  Beckstraud, 1973 .33 38 1.592 1.575 .074- 0.555  3.76

. . %
Table 3 shows the principle values in the analysis of variance

and clﬁstering procedures. Sample sizes ranged from 8 to 482. The

.
<

"effect sizes, corrected for bias, ranged from -.463 to 1.575. The
R . . . _ ‘ ) :
range was slightly greater without correcting for bias. The weighted

average of biased effect sizes was .252. - The weighted average of
[ ‘ .

unbiased effect sizes was .249, The unweighted average of biased

effect sizes, corresponding to Glass's (1976) method, was- .472. The
* ‘ - :

weighted average takes the .variance of the estimate of each effect

size into account, which in turn is a function of ‘sample size. . The
largest vétiance_ was .258 for groups of size 8 and the smallest was .

o R .

+.004 for groups of size 450. The variance stabilized transformagjons
\ o .

of effect sizes ranged from —.164 to .555, with a weighted mean of

.16. The standard normal variates are centered aropnd a mean of 0.
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Table 4:'Ana1y§is of variance for homogeneous effect sizes

NUMBER UF
CLASSIFICATION - CATEGORIES Hrp Hy Hp
NONE : 1 © 61.5s .
TYPE OF THERAPY , 2. 57.26 4.5
TYPE OF COMPARISON TREATMENT 2 28.3s 33.33 -
ALLEGIANCE OF INVESTIGATOR . ) 30.45 31.23 . .
SOLICITATION UF SUBJECTS 2 49.7¢ 11,93 . :
DIAGNOS 1S : . 5 40.76 20.93 '
TYPE OF TREATMENT CENTER ~ ° 5 33.66 28.82 o
_ ESTIMATION METHODS 5 49.6¢ . 12,03 :
SOURCE OF MEANS 5 32.8¢ 28.83
'\ DISJOINT CLUSTERS 3 33.0:  28.6:
. . &
] OVERLAPPING CLUSTERS
CLUSTER 1 1 23.34 o
.CLUSTER 2 . - 1 32.7s
CLUSTER 3 ’ 1 31.45
COMBINED CLUSTERS 3 . 61.5 10.81 50.93
STODIES 1-5,6-16,17-18 - 3 8.92 52.63
1 Homogeneous "groups ‘ P >.0.8
2-3 Between group differences 2 P ¢ .01, 3P ¢C.001
4=#% Nonhomogeneous groups 4 P ¢ .05, s P ¢ .01, ¢ P ¢ .001 or less

Table 5: Grouping of effect sizes according to cluster anélysjs.

Study Numbers: * 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18

Disjoint Clusters ' : .
Cluster 1: . 1 - . 16 .
Cluster 2: _ D - _ ' o 17
Cluster 3: - : 18 <
Overlapping Clusters '
Cluster 1: ' 5 18
Cluster 2: 2 ) 17 .
Cluster 3: . 1 : - 16
Combined Clusters . ) N
! Cluster 1: 1 4 o .
. Cluster 2: 5 < . 16 o
Cluster 3: : ‘ ' . 17 13
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Table 4 shows the analysis of variaqce results for various group—
ings . of studies, based §n effect sizes corrected for bias. The
'analysis of variance showed thét the effect sizes were not homogeneous
(Hp = .61.5, p ¢ .00001) None §f the classifications used in Table 1
lead to groupings with homogeneous effect sizgs. The‘ lowest within
groups sum of squares .w;s found for studies grdéped.according to
whether the comparison group recieved ;n alternative type of 'treat-
ment. Gioupings according to the aliégiance of the investigator a1§o
prod;ced a relatively low sum qf squares ﬁithin héroups.. G;ouping;
according -td thé solicitation éj subjects and estimation meéﬁo&s were
poteably heterogenéous; Signifigant ?etwcgn—groupj differences were
found for all classifications exgept *type bf ther#pyf. We did not

estimate aver i effect sizes for the cafegorigs of Table 1, however,

because of the iack of effect size homogeneity. -

s

i
. )
Table 4 also shows the results of the analysis of variance ‘per-

formed on the study grdupings obtained from the clusté; analysis. The
clusters are 'illustrated in Table 5. The disjoint clusters, sepa£afed
by a gap length significént to the 0.2 level, consist of studies 1-16,
17, and 18. - The study number;”afe taken from Tables 2 and 3, and
reflect increasing positive effect sizes. The oveilappihg clusters,
forméd by critical range sizes at a p of .02, consiﬁt of ;tudy numbers
1-16, 2-17 and 5-18, Nore of the groupings formed by the disjoint
clustering or the’ ovérlapping .clu;tering alone were homogenedus.
according to the anaiysi54of variance. The hypoth;sis of homogeneity
was rejected at fhe .05 tql.OI level ofvconfidence. However, wé used

the results of both cluster analyses to form three groups of studies -
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i—4,‘5-16 and 17-1% which proved to have a smali}within‘groups sum of
squares of 9;2, P > .8; and a large between ‘groups sum of squares of
54.1, p ¢ ;QOOlf The hypéthesis of homogeneitf was not rejected. For
;_ better interpretability, in view of the association of cha}acteristi;s
with effect size ﬁagnifudevbrpught out by Table 2, the fifth study w#s
added to the- lower gr;;p!giving studies 1-5, 6-16 and 17-18 in tLe
three gfoups., Table 4 shows that this‘ neﬁ arranement fufthcr

decreased “the sum of squares within groups and increased the sum of

squares between groups.

» The average effect sizes for the three groups were 0.013 for stu-

dies 1-5; 0.52 for studies 6-16; and 1.52 for studies 1.52.

The‘major characteristics of studies'1-5 were investigator bias
unéavorable to the experimental treafment and/or the use of alterna—.
tive treatments for the comparison gréuﬁ. Stpdies in fhe intemedi#tevﬁﬁ
_ group ‘seemed to have n§ unique characteri;tic. However, the investi—'
éaﬁor bias was uniformly favorable to the exp;rimeutal treatment in
the intermediate s;udies. The sp#dies with the highe;t ef fect sizes,

as already mentioned were concerned with minor academic problems in a

normal school setting. .

DISCUSSION
One of the most striking features in our results is the'_lack of

homogeneity of effect size estimates. The hypothesis of homogeneity

of ;ffect sizes for our 18 studies is rejected at p < .00001, Since

S

o I | A
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our effect sizes represent a subset of the even more wide ranging sam—

ple of studies used in the meta—analysis of Smith et al. (1980), we
expect that if their data were reanalyzed using our techniques the

lack of homogeneity would be even more apparent.

.
4

Given that the studies are non-homogeneous we asked if the stu—

dies could be partitioned into interpretable subgroups? Through the
application of the clustering methods of Hedges and .Olkin (1983, in

press) we obtained 3 homogeneous groups. For better interpretability
ve moved the study with the smallest effect size’'in the intermediate

cluster to the cluster of studies with the smallest effec; sizes. The

‘ {
resulting three groups are even more homogeneous and can be character-

rized according to investigator bias, location of treatment, diagnosis,

and presence or absence of a comparison treatment. The 'success of
client-centered therapy and transactional analysis therefore appegrsj

to‘dépend'substaqtinlly on these, and possibly other fﬁqto:é.

Speéifically. client centered therapy and transactional analsysis
appear to be most successful in the treatment of problems that occur

in academic settings. Of our three homogeneous groups, the one with
the highest: effect size,  1.52, consisted of studies ~that wused
3 . ) //,//// .
volunteer subjects with minor academic problems. (a diagnostic category

e T -

omitted in Smith et al., 1980). APsychotherapy in general, however,

may be 'more effective in academic settings. If we divide the Smith et

«

al. (1980, p 118) effect sizes into academic (68%) and nonacademic
(36%) settings, we find an average effect size of .91 in academic and
.74 in nonacademic settings. - From the homogeneousAgrouping at the
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othér extreme of etfect size, we find that clicnt centéred thefipy and
tfﬁnsactiongl analyéis offer; littlelor-no advantage 6ver other fornms

v of therapy and tend to bs reported to havé no effect by i#vestigatﬁrs
| nonalfegiant to these fypes of therapy. The 5 stqdiés withlthe }&west

average effect size of 0.09, were'repogted by investigators.’dilegent—

to other forms .of therapy or of unknown allegiance, and uSuallf

involved alternativgbtrgatments for the comparison groups. We - note

:that Smith et al. (1980, p.121) report smaller e¢f fect sizes for stu-

dies condﬁcted by experimenters with dpposed or unknown allegiance.

Our findings differ in several respects from those of- Smith, et .

+al (1980). Smith et al (1980) reported an average effect size of .6%9

from 150 client—-centered effect sizes and an aﬁerage of .67 from
transactional analysis effect sizes. Weighting these averages by the

number of effect sizes in each class we obtain.an average'effec%?igzxe

’

of ;§3,from the Smithet al. (1980) results. We assume this average
reflects all comparisons, including comparisons with other types of

t;égtment. Our estimate by the same methods, based on all 18-effect
e M : AR ;

sizes in our review is only .47, Leaving.out,comparisons withﬁ\rthér
. S - - B . . . ’ . i . \ -
. - forms of treatment, we obtain an-average ef fect size of only .55.\\Qg£////

finding a-iower aVergge effect size, using the ;amé methods fo; cdlcu—
lation, may be due in parg to. our 18 stﬁdies giving the‘acﬁdemiq
~setting less representatioﬁ than did Smith, et al, as a whole. : Our
use‘ of different tmefhods to obtain an avefage effect-;izevbrings up
another issue. Hedges’ (1980) methods take.tﬁé vﬁrianc; of the.effeét

size estimates, and sample sizes, into account. Thus the large'studil v

with over 900 subjects, and a near zeror¢££9ct_size“recéiﬁégﬂﬁﬁchéggxé

N
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weight than it " would by. Glass's method of simply avcraging effect
sizes. Our weighted average of all eighteeﬁ effect sizes is .249,
uiing unbiased effect size esfigates. Ve énnnot. however, take .249
?o be a generalizahle estiamte éiven the res#lts of .our an#lysis of
variance for effect size homogeneity. Nox do we consider Smith's, et
al., estimate of to be generslizable, Our smallest estimate - is
obtained by assuming the worst possible case of editorial ccnsbrshiﬁ
(Appendix B). The estimate is .16 or roughly 25% of the effect size
ve were le&'torgxpect frem the Smith et al, (1980) bobk;

J

Finally we turn to issues of sampling and generalizability. We

found very littlc overlap of these studies with the MEDLINE data base.

v

b
studies involving academic problems. We also note their overrepresen-—

tation of counseling psychologists and educational counselors as
4

opposed " to studies more closely tied to medicine (involving clinical

psychologists and psychiatrists). We expect smaller effect sizes in

the _medicali setting where emotional probleﬁs tehd to be lohgq; term
@nd more difficulf to resolve. Out 02X1759 effect sizes. reported in
Smith, ef val. (1980) , 65% involved th rapists with a degree in psy-
chology, 22% an éQucat;on degree, and 13% a degree in medicine wifh
specialization in psycﬁiatry. ‘Yet psygﬁologists and psychiatrisbs are

equall& represented among the total population of mental . health pro--

g fessionals (Goldenberg, 1983, p.6) 'f“thcreforé'psyéﬁiét?y.has been

grossly underrqpresentéd héreﬂ Ve may also draw upon the comparisons
between psychotherapy alode versus a control group reported in a
separate section of Smith et al. (1980) for studies involving drug

S B i -

20

Ve have already pointed out that Smith et al. (1980) overrepresented,®

A

o
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treatments. We expect these studies to reflect.the more traditional
medical setting nng, in support of our positicn, we find that Smith et
al. (1980, p.165) report an average effect size of .30 for these stu-

dies..

In conclusion, while o;erzeaIOus therapists and the news media
are quick to generalize the Smith et al. (1980) conclusions to the
treafﬁent of the most severe emotionai problems, and to all tyg;g of
séttings, our results and those of Smith et al. (1980) for ;tudiesQ

,iﬁvolying cases under medical supervision caution agginst. such
inferential leaps. ’Such conclﬁsions must await further analyses of .

the data that address i@ferences about ﬁopulations explicitely.

S - 21
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Appendix ~A. /‘

General informatjon:

STUDY: .
Publication date: Y

Publication form:

1 2 K
journal book thesis unpublished

CLIENTS

Major diagnosis:

neurotic or complex phobic 1

simple phobic g

psychotic

normal 4

character disorder 5

delinquent of felon 6

habituee 7

mixed 8

unknown 9

emotional/somatic complaint 10
handicapped 11
depressive label 12

Mean age to nearest year:

Solicitation-of clients:

autonomous presentation
presentat10n in response to advertisement

solicited by experimentor
comnitted
referred

DESIGN

Group assignment of clients:

. 1 2. 3 4 5
e random matching pretest convenience other
equation sample nonrandom

Group assignment of therapists:

1, 2. 3 4 5
random = matching nonrandom single not
therapxst applicable

25 a
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Number of comparisons in this study:
Number of this comparison:

Number of outcome measures within this comparison:

Treatment:

placebo )
' psychodynamic
' client~-centered
Aéierian
gestalt | : L .
systematic desensitization
cognitive/Ellis
cognitivg/ot¥er ,
transactiona} gnalysis
behavior modification
eclectic/dynamic
eclectic behavioral
reali;z tTirapZ L
vocatidnal/personal development counciling
cognitive behavioral
implosion
hypnotherapy
other

Type of comparison:

1 ' 3
» control placebo treatment
Type of control group:
1 L2 .3 4 5
‘no waiting intact hospital other
treatment list group maintenance
comparison treatment (listed above):
Allegiance of E to therapy compared:
1 . 2 3
yes no unknown
Location of treatment:
" School 1
hospital 2
mental health center 3
other clinie, 4 -
! other outpatient 5
private 6
other 7
unknown 8
college mental health ?
prison- . 0
resident m. h. facility 11

“Diration .of therapy in hours:

Duration of therapy in weeks:

EFFECT SIZE INFORMATION

Sample size for treatment group:

Sample size for comparison group:

¢ . .
Total number in comparison:

R .\ 26
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Number of weeks posttherapy measure was taken.
Type of outcome measure:
Reactxvxty of measure:

low -
high

B =

Calculation of effect size:

mean dsz/cuntrol s.D.
"‘MS withijn -

MS total minus treatment
probit .

chi square

T table -

mean and P
nonparametrics
correlations

raw _data

estimates

other

= = oo™~ L bony -

N=O

Source of means

~ unad justed post~test
covarince adjusted

respdual gains
\\~g§§&post 1fferences
er

Significance,of treatment effect:

]

Treatment group pPre-mean:

Freatment group pre—standard devxat10n°
réatment group_post-mfan:‘

"Ireatment group post-standard deviation:
/C?mparison'group ére—meanl '
Cémparison pre-standard deviation:
Gomparisop'post-mean:
é?mparison pos;-standard deviation:

T statxstLC'

F stat1st1c-
\

meaQ\fquare within, ‘residual, or common:

Treatment group percentage improved:

Compar1son group percantage xmproved N

Effect size: ﬂﬁ@’*

\
L
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Maximum likelihood estimates of the population effect size zare

# ‘ e .

easily obtained through the use ‘of large—sample normal approximations.

Hedges (1982, p.492) gives the large~sample normal apprdximation of
B \ . . .

the effect size distribution. A variance stabilizing transformation

that renders the variance idependent of the mean has been derived By

Hedges {#nd Olkin (1983, in piesg). ﬁe use this normal apprbximation
and variénce stabilizing kransforﬁation earlier in this{paper to per—
- form alcluste£ analy%is. The variaﬁcé étabilizing transformation has
been modified by Champney (1983, in pr;pgratfon) for the case of
unequal treatment gnd control groﬁp s%mple.sizes. This transformation

is given in the methods section. The variance of this transformation

is obtained from the delta theorem given in Rao (1973, p.385): '

Q i
2 % (5.0262
0 =t (5;)%%(5;)

wvhere Q% is\the variance of the transformed variate, t (Si)2 is- the
square' of the first derivative of the transfo;mafion; and c?&éi) is

the variarce ofysi. By substitution we obtain: (.
8 ‘ :
2 . E . NC
_Qi = {1/[2(a5 + N1}
[

Note that 02 not depend on 5;. Coken (1950) -has  derived the
likelihood of a truncated~norma1 variable. The log likeliﬁood, as we
have adapfed it to the present probiem is:

~ K

v : k ' . -
) {~10g[P;(8)1-10g[0;/T2m 1-[t(g;)-t(5)12/20;)
iS1. ' _ -

’
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where k is the number of observed studies and Pi(8) is the area under
the normal curve corresponding to obsefved studies. We use this equa—
tion to estimate a cbmmon populatidn effecF - size &  from the
distribution with truncation detefmined by the = level (éay p<.05)
used as the editorial criterion. To accomplish this we adopt trialw'

values of & by a grid search method until we obtain a value, 8, that

- maximizes the likelihood, The method, its justitication and

rationale, - and simulations to examine its small sample behavior are

described in detail in Champney (1983, in preparation).

To apply the method to psychotherapy effect sizes we assume a
worst poSSible case situation. All stidues with Qtatistidally signi-
fic;nt effect sizes are assumed to arise from a ‘truncated ‘normal
distributionf Nonsignificant effect sizes are assumed to 5rise‘from

an untruncated.distribution. By adding the likelihoods for these

effect sii?s Qé are able to obtain an overall estimate of d. Several

« levels are examined to determine what = level results in the smal-
lest estimate of effect size: We also compute § a#suming that all of
the studies arisé fr&m an ﬁntruncated distribution (i.e. the magni-
tuge of effects is not used as an editorial cfitgrion). The same 18
;tudies the we inclgde in tﬁe cluster analysis are included here.

Our results are given in Figqre P-1. With an = level of .05, 8
of the effeét‘sizes are statistically sigdif{cant»and our estimate of

5 is .167. 1t is apparent from Figure B-1 that § reackes its smallest

possible value for .an <« level of .08, resulting in 10 significant

‘effect sizes and § of .158., Note that as'the « level approaches 1.00,

.

23 -
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5 approaches the untruncated case. Our maximum likelihood estimate of

8 in the untruncated case is .274. This is close to the weighted

.estimate of , ,252 that we obtain using Hedges':(1982, p.494) formula

without thé sample bias correction. With the correction, Hedges for-
mula . gives an aftect si;e estimate of .249 as indicated previougly in
our paper, As we elaborate in the main body of the paper, ;he,/homo-
geneity assumptipn under which the above eff?ct size estimates are
computed is highl} unlik#ly (p<.000001).

While the above results serve to illustrate the consequences to

meta—hnnlyses' of basing editorial decisions on the statistical signi-

ficance of treatment effects we musr caution against ‘the conclusion

that the results of psychotherapy can be summarized by a single effect

size estimate. We anticipate that viewing psyéﬁﬁthe;apy effect size
in the population as a random variable itself (a Bayesian view) may be
moie appropriate. A Baye;ian-r?prese;tation of the distribugion —Of
populétion effect sizes is currently wunder deveiopaent (Chaﬁpney,
1983, in preparation).. By assuming some « level as a publication cri-
terion wé are able to estimate the mean and variancebof.the ef fect
size dist;ibutioﬂ and in addition the number of stgdieg that'weie pre—

vented from publication. Pfeliminary results suggest that larger mean

effect sizes are estimated under these conditions.

30
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Table B-1: Maximum Likelihood Estimates of Effect Size Assuming
a Mixture of Studies Including Studies Selected for
Publication at Signifiance Level Alpha.

K}

alpha - . effect size estimate # significant
1.00 . w274 ) 18
.99 : .273 . 18
.90 : . 266 v 17
.50 .231 ' 14
.20 .182 ' - 12 *
.10 .166 . 10
.09 | ' ' .162 : 10
.08 .158 10
.07 . ©.161 ‘ 9
.05 ' .167 8
.01 ) .212 3
.006 - ‘ .234 2
.001 : ..248 1
1

.0001 : .243

3i

g




 APPENDIX C

c.‘.t.l‘......*.l‘i'.u.vbi;----m---'l'I*l‘..*...ﬁ...#....#*......

EFFANOV
A FORTRAN/77 PROGRAM
FOR
ANALYSIS OF VARIANCE OF EFFECT SIZES

COMPILED ON A DEC PDP 11/70 MINICOMPUTER
'WITH ASCII-STANDARD FORTRAN/77 COMPILER '~ .

MAT1HEW SCHULZ - T T
MESA PROGRAM - - : - .
DEPARITMENT OF EDUCATION : : . N
UNIVERSITY OF CHLCAGOU ) :

- SEPTEMBER 15, 1982

R Ty T Y P L At P AT RS R R RS SRR R L 20 R 228 1 8

" HOUSEKEEPING

AN coonn oo aaaoe

"IMPLICLT REAL*8(A-H,0-Z)
REAL*8 NC,NE
DIMENSION ARAY(20, 20) BRAY(20, 20) CRAY(20, 20) DP.AY(ZU 20).

C ERAY(20),KRAY (20) ,
OPEN(UNIT—3 NAME='EFFECT.LST', TYPE="'NLY' ) !FOR PRIN'IOUT '

" OPEM(UNIT=1,TYPE='OLD’,NAME='EFFECT.DAT') ! CONTAINS E.S., N-CONT, N-EXPER
OPEN(UN1T=2, TYPE="OLD’ ,NAME="CATEG .DAT’) !CONTAINS CATEGORY MEMBERSEIP OF "STUDIES

_((:3 DATA ENTRY AND INITIAL CALCULATIONS -—--=—--
| g FEAD IN AVERAGE RELIABILITY UF DEPENDE&'I'»VARIABLE MEASURES
o ‘ R=1 {RELTABILITY OF OUTCOME bIASUREb
‘ E WKITE TABLE EEADINGS. FOR PRINTOUT

VEITE(3,1000) -
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c ‘ .
C READ IN DATA AND DO INITIAL CALCULATIONS
c ,
20 READ(1,* END=10)G NC,NE '
READ(2,%*) NCAT !CATEGORIES NUMBERED 1,2,... ,MAXN
IF(NCAT.GT.MAXN) MAXN=MCAT !THE NUMBER OF CATEGORIES

KRAY (NCAT)=KRAY (NCAT)+1 1COUNTS NUMBER OF E.S.’s PER CATEGORY

K=KRAY (NCAT) ,
Al=(NC+NE)/(NC*NE®R)  1ONE .COMPONANT OF THE E.S. VARIANCE
A2=G**2/(2%(NC+NE))' 10THER COMPUNANT OF E.S. VARIANCE
A=A1+A2 ITHE VARIANCE OF AN EFFECT SIZE
B=1/A 1AS ENTERS 'IHE ANOVA EQUATIONS

~'C=G/A 1AS ENTERS THE ANOVA EQUATIONS
D=G**2/A 1AS ENTERS THE ANOVA EQUATIONS

C R .

C STORE THESE VALUES FOR EACH E.S.

o ,

© o ARAY(ReaL,K)=A
BRAY (NCAT, K) =B
CRAY (NCAT, K) =C

: DRAY (NCAT, K) =D

C ‘

- C VRITE imFORIANY VALUES, AT THIS POINT, TO THE PRINTOUT
. C o . . -
VRITE(3,2000)NCAT,NC,NE, G, A, B,C,D

C :
C AND REPEAT FOR EACH E.S
C
GO TO 20
C o
C VEIGHTED E.S. OF CATEGORY ——-——
C ' Co :
C . . _ .
C WRITE HEADINGS FOR SECOND TABRLE OF PRINTOUT
c .
10 WRITE(3 3000) i
C
C CALCULATE THE WEIGHUTED E.S FOR EACH CATEGORY
C
o DO 1) I=13MAXN. ’ ,
c - . S o
C INITIALIZE NUMERATOR AND DENOMINATOR TO ZERO
£ —_
"CTOT=0
’ BTOT=0
C.

DO-2, J=1,KRAY(I) -
CTOT=CTOT+CRAY (I, J)"~
- BTOT=BTOT+LRAY (I, J)
CONTIN'Ub :

2 .

c. . -

c CALCULATE AND STORE VEIGHTED E.S.’ 0F CATEGOPY 'I’
c :

ERAY(I)=(CTOT/BTOT)

BN

33

C THEN TAKE MUMERATOR AND DENOMINATOR -SUMMATIONS WITHIN CATEGORIES -

PAGE 2.
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C ' ,

1 CONTINUE

c .

C E.S. ANOVA

C Kl

p ‘

C EEGIN WITH LOWEST, PROCEED TO HIGHEST CATEGORY

c
DO 3, I=1,MAXN

c s \ _

C INITIALIZE TERMS IN ANOVA EQUATIONS TO ZERO L

. !

\. BTOT=0 [
. CTOT=0— -7
- . DTOT=0
F=0
- C ' . :

C CALCULATE SUMS AS ABOVE

C .

. DO 4, J=1,KRAY(I). .
BTOT=BTOT+DRAY(I, ) : R .
CTOT=CTOT+CRAY(I,J)

- DTOT=D10T+DRAY (1, J)

. F=F+ERAY (I)**2/ARAY (I, J) _

4 CONTINUE ' _ .

. . . | |

C WRITE THESE INTERMEDIATE VALUES TO PRINTOUT TABLE 2

c \
wnxm(s 4000) 1, BTOT, CI0T, DIUT, ERAY(X),F '

c ' =

c CALCULA'IE sums ALCPOSS (CATEGORIES FOR ANOVA EQUATIONS 3

c
HAN=HAN+CTOT oL ‘
HAD=HAD+BTOT . ‘. N

HA1=HA1+DTOT - !THE SUMMED STANDARDIZED E.S.'s
IB1=HB1+F !THE SUMMED.WEIGHTED, STANDARDIZED E.S.'s . .
3 CONTINUE ‘ . ’ -
: HT=HA1-(HAN*#2/HAD) !THE TO'IAL SUN OF SQUARE° '
EB=HB1-(EAN®*2/HAD) ITHE BE'IWEEN GROUPS SUN OF SQUARES
HV=HT-HB ITHE WITHIN GROUPS SUM OF SQUARES

C -
- C WRITE FINAL VALUES TO TABLE 3 OF PRINTOUT
# VRITE(3,5000) - '
‘ WRITE(3,6000) BAN,BAD,HA1, HE1, HT, IIB, IV
CALL EXIT :
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2000

4000
3000

5000

6000

FORMAT STATEMENTS

FORMAT(1H ,T2, ' CATEGORY',T15,'NC’ ,T24,'NE*,T32,'G’,

CT41,'A’,TS50,'B',T59,°C',T68,"D’)
FORMAT(1H ,T5,12,T13,F4.0,T22,F4.0,
FORMAT(1H ,T5,I2,T13,5(2X,F7.3))
FORMAT (1B0,715, ' CAT* ,T15, ' BTOT' ,T25,

CT44,'ERAY(I)',1X,'F’)

FORMAT (1HO,T5, *HAN',T15, ' HAD’

CT55,'1IB',T63,'MW')
FORMAT(1H ,T5,F7.3,T15,F7.3,125, F7

c*rss F6. 3 T63 F6.3)

END

3X,5(1%,F7.3))

'*CTO1' , T34, 'DTOT’,

T25.]HA1!,T35.'HBlﬁ.T45.'ﬂT',

3,135,F7.3,T45,F1.3,

35
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CLUSTER
A FORTRAN/77 PROGRAM
FOR

GROUPING EFFECT SIZES

MATTHEW SCHULZ

. MESA PROGRAM
DEPARTMENT OF EDUCATION
UNIVERSITY OF CHICAGO
APRIL 16, 1983

]

L%

COMPILED ON A DEC PDP 11/70 USING ASCII-STANDARD FORTRAN/77 COMPILER

""#““‘*#‘*“*‘*"!l"““"#““““‘#““!l*!--yl-.-

e HOUSEEKEEPING

IMPLICIT- REAL‘B(A—H 0~2)
REAL*8_NAVGTO, NNTOT, NAVG, NN, NC(50) ,NE(50)

DIMENSION CR1(50),CR2(50),EF1(20,20),EF2(20,20),

NUM1(20,20) ,NUM2(20,20),01(20,20),02(20,20),
U(50),H(50),N1(50),N2(50),GU(50),G(50)

OPEN(UNIT=1,NAME= ' EFFECT.DAT’ ,TYPE='OLD’) !CONTAINS E.S., N-CONT, N-EXPER
OPEN(UNIT=2,NAME=’CR1 .DAT' , TYPE='0LD’) !CONTAINS STANDARD NORMAL ORDER STATISTICS
OPEN(UNIT=3,NAME=*CE2 .DAT’, TYPE='OLD’) 1CONTAINS BOMFERRONI STATISTICS - :

~——-e——===_ PRELIMINARY CALCULATIONS
IN STANDARD NORMAL AND EONFERRONL STATISTICS
DO 14 I=1,100

READ(2,*,END=15) CR1(I)}
READ(3, %, END=15) CR2(I) '

'CONTINUE .

N EFFECT s12£_s AND GROUP SIZES FOR EACE STUDY

N

DO 1 K=1,1000
READ(1,*,END=10) G(K), NC(K) ND(K)

C  CONPUTE UNSIASED EFFECT SIZE

GU(K) =G (K) * (1-3/.( 4% (NE(K)*NC(E)-1)))

T s
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C  COMPUTE AVERAGE GROUP SIZE IN A STUDY
NAVG= (NE (K)+NC(K)) /2
KEEP RUNNING TOTAL OF SQRT(NAVG) EXCEPT FOR VERY LARGE STUDIES
IF(NAVG, GT.100) GO TO 21
N=N+1
NNTOT=NNTOT+SQRT (NAVG)
NAVGTO=NAVG1O+NAVG |FOR WEIGHTED CALCULATIONS

COMPUTE VARIANCE STABILIZING TRANSFORMATION

L NeNeNy]

1 A=NC(K)/NE(K)
DE2=(2%(1+A)**2) /A
I(K)=GU(K) /SQRT (DK2)

a0

EEEP RUNNING TOTAL OF TRANFORMATIONS

(o]

IF(NAVG.LE.100) H1OT=H1U1+U(K) *NAVG IFOR WEIGITED CALCULATIONS
HTOT=HTOT+H(K) IFOR UNWEIGHTED CALCULATIONS

CONTINUE
0 K=K-1 1SETS E TO THE NUMBER OF CASES

COMPUTE AVERAGE STUDY SIZE, LEAVING OUT LARGE STUDIES

aAOCOOEREE NN

NN=(NNTOT/N) #*2 ‘
WRITE(S5,*) °'AVERAGE STUDY SIZE IS ',NN IPROGRESS CHECK
/

'COMPUTE AVERAGE OF V.S. TRANSFORMATIONS

ann

DO 16 I=1,K
IF((NE(K)+NC(K))/2.LE.100)GO TO 16
HTOT=HTOT+I(K) *NN .
NAVGTO=NAVGTO+NN

16 CONTINUE

HBAR=HTOT/NAVGTO

a

CONPUTE STANDARDIZED NORMAL DEVIATES

an

DO 2 I=1,K - .
U(I)=2#SGRT(NN) * (H(I)-HBAR)
CONTINUE

WRITE A TABLE OF THE RESULTS UP TO THIS POINT

e Rz e Y

WRITE(5,2000) ' !
DO 3 I=1,K -~ } . |
WRITE(5,2001)I,G(I),GU{I),H(I),U(1),NE(I),NC(I) g
3 .  CONTINUE ) - » |

37
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C
C ‘g”‘“"""“"""‘-“" DISJOINT CLUSTERING =—=emeocccrmrerne—
C
Nw1 ITHE ADDRESS OF TUE LOWEST SNV IN CURRENT CLUSTER
J=0 |COUNTER FOR NUMDER OF CLUSTERS
C
C COMPARE DIFFERENCES BETWEEN S.N.V'S. FROM BOTTOM OF RANGE, UP
C
DO 4 I=N,K-1
DIRF=ABS(U(1+1)-U(I))
IF(DIFF.GT,.CR1(K)) GO TO 20
4 CONTINUE
I-K
C . ,
C . WHEN A SIG. DIFF 1S FOUND, STORE CURRENT CLUSTER IN ARRAYS
C
20 J’-J+1 ITHE CLUSTER NUMBER
f L=0 |COUNTER AND ADDRESS FOR THE NUMBER OF VALUES IN THE CLUSTER
DO 5 12=N,1
L=1+1

EF1(J,L)=GU(I2) ITHE UNBIASED EFFECT SIZE
NUM1(J,L)=I2 ITHE SI1UDY NUMBER
U1(J,L)=U(I2)  ITHE STANDARDIZED NORMAL DEVIATE
5 CONTINUE
N1(J)=L ITHE NUMBER OF VALUES IN THE CLUSTER
IF(I.EQ.X) GO TO 30
N=I+1 |SO IME NEXT CLUSTER BEGINS WITH NEXT HIGHEST SNV
GO TO 4

WRITE A TABLE SHUWING DISJOINT CLUSTERS

wOonoon

0 VRITE(5,300v)

Do 6 1=1,J

WRITE(5,3001) 1, Nl(I)

WRITE(5,3002)

DO 7 L=1,N1(I)
WRITE(5,3003)L,NUM1(I,L),EF1(1,L),U1(I,L)
CONTINUE

CONTINUE

----------- OVERLAPPING CLUSTERING

o0 OO0

"L=0 ITHE MUMBER OF CLUSTERS
~ J2=K-1 |ITHE HIGHEST ALLCWABLE ADDRESS AT BOTTOM 0F A CLUSTER

e NeNe!

BEGIN VITH LARGEST AND DECREASEp COMPARE TO LOWEST AND INCREASE

. . DO 8 I=K,2,~-1
DO 9 J=1,J2 : _
DIFKF=ABS(U(1)-U(J])) : .
IF(DIFF.LE.CR2(K-J+1)) GO TO 40 : :
9 COMTINUE |
IF(J.EQ.1)G0 10 50
8 COMTIMUE '
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STORE CLUSTER IN ARRAYS

00

0 I=L+1 ITHE NUMBER OF THE CLUSTER
NmJ ITHE ADDRESS OF THE LOWEST VALUE IN THE CLUSTER
J2w=J-1 IRESETS THE HIGHEST ALLOWABLE ADDRESS FOR NEXT CLUSTER
N2 (L)=l-J+1 ITHE NUMBER OF VALUES IN THE CLUSTER
DO 11 M=1,I-J+1
NUM2(L,M)=N ITHE ADDRESS’' AND STUDY NUMBER
EF2(L,M)=GU(N) ITHE UNBIASED EFFLCT SI1ZE
U2 (L, M)=U(N) ITHE SNV
NsN+1

11 CONTINUE

IF(J.EQ.1)GO TO 50

GO TO 8

WRITE A TABLE OF THE OVERLAPPING CLUSTERS

Lz Nr gl

0 VRITE(5,4000)
PO 12 I=1,L
WRITE(5,4001) I,N2(I)
WRITE(5,4002)
DO 13 M=1,N2(I)
WRITE(5,4003)M,NUM2(1,H),EF2(I,M),U2(1, i)
13 CONTINUE
12 CONTINUE
CALL EXIT

C
C
C ——————————— FORMAT STATEMENTS
C
2

000 FORMAT(1H ,'SIUDY',T13,'BIASED’,T24, 'UNBIASED’,T39
.'no"'rsl'lul. R
*T60,'N',T67,'N’/1H , 'NUMBER',T14,'E.S.',T26,'E.S.', .
*T3 5, ' TRANSFOR)i* ,T47, * SID.N.VAR. ', T59, 'EXP’ ,T65, 'CONT' )

2001 FORMAT(1H ,T3,I2,T14,F5.3,T26,F5.3,T37,F5.3,T50,
*F5.2,T59,F4.0,T67,F4.0)

3000 - FOWMAT(//1H,, 'DISTUINT CLUSTERING' /)

300f  FORMAT(/1H,T85*CLUSTER-NUMBER—+12+-t—N-=—'; 12/}

3002 ~ FORMAT(1H ,T16,'MEMBER’,T25,'STUDY’,T34,'E.S."',
*T43,'STD.N.VAR. ") :

3003 FORMAT(1NH ,T18,I12,T27,12,T34,F6.3,T45,F6.3)

4000 FORMAT(//1H , 'OVERLAPPING. CLUSTERING'/)

4001 FORMAT(/1H ,T8,°CLUSTER NUMBER ’',I2,' N = ',12/)

400z  FOIMAT(1H ,Ti6,'MEMBER’,T25,’STUDY',T34,'E.S.’,

*T43,'STD.N. VAR, ')

4003- FORMAT(14 ,11%,I2,T27,12,T34,F6.3,T45,F6.3)

ENP ' ' .




